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ABSTRACT, - The effects of parasites on coral reef fishes are largely unexplored and unknown, in 
other fish-parasite systems, parasites may have far reaching effects upon their hosts, leaving few 
aspects of their host's biology unaffected. In French Polynesia, coral reef fishes are relatively well 
studied, but the effects of parasites upon the coral reef fish communities there are unevaluated. As a 
first step, we conducted a survey of the macro parasites of coral reef fishes in French Polynesia. We 
found a diverse array of parasites infecting fishes, including cestodes, copepods, digeneans. isopods, 
monogen cans, and nematodes. Diversity of digeneans, the most common parasite group, was lower in 
French Polynesia than on the Great Barrier Reef. The majority (69%) of fishes examined were infected 
with at least one species of parasite. Finally, we discuss the potential of parasites to influence coral reef 
fish communities by altering host life histories, interspecific interactions, community structure, and 
larval dynamics. 

RESUME. - Inventaire des parasites des poissons des rdcifs coralliens de Polynesie Fran^aise, avec 
quelques considerations sur leur influence potentielle sur ces communautes de poissons. 

Les effets des parasites sur les poissons des rddfs coralliens sont large mem ignores et incon- 
nus. Dans d T autres systemes poissons-parasites, les parasites ont de tels effets qu'ils affectem la piupart 
des aspects de la biologic des hdtes. En Polynesie Fran^aise, les poissons des r6cifs coralliens sont 
relativement bien connus, mais les effets des parasites sur ces communautes de poissons non pas dt £ 
evaluds. Dans un premier temps, nous avons dresse un inventaire des macroparasites des poissons 
coralliens et montre leur grande diversity cestodes, copepodes, digenes, isopodes, monogenes el 
nematodes. La diversiie des digenes, le groupe le plus common de parasites, est plus faiblc en Polynesie 
Fran^aise que sur la Grande Barrie re (Australie). La majoritd des poissons examines (69%) est infestee 
par au moms une cspece de parasite, Dans un deuxieme temps, nous discutons dc Tinfluence potentielle 
de ces parasites sur la communauid des poissons des rdcifs coralliens par I s alteration des caractdristi- 
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ques biologiques des h&ies, des interactions imerspgcifiques, de la structure des communautds et de la 
dynamique des larves de poissons. 

Key-words. - Coral reef fishes, iSW, French Polynesia, Parasites, Checklist, 


Parasites can generate selective pressure on their hosts that may have both short 
term ecological and long term evolutionary effects. In the short term* parasite virulence 
may modify the host's reproduction, growth, and mortality schedules as well as its com¬ 
petitive ability (reviewed in Price, 1980; Price e/ al , 1986; Goater and Holmes, 1997), 
Over the long term, coevolution may lead to genetic changes in allele frequencies within 
the host population, affecting these and other life history traits to compensate for fitness 
losses from parasites (Michalakis and Hochberg, 1994) or defending against them. Given 
the above effects and the ubiquity of parasites, it is difficult to imagine examining the 
functioning of an ecosystem without considering the effects of parasites (Morand and 
Gonzalez, 1997), Al present, there is a good body of literature on the ecology of coral 
reefs (e.g., Sale, 199J; Hixon and Beets, 1993; Sale et al., 1994; Caiey et al, 1996; 
Hixon, 1997) and a large and developing literature on the systematics of the parasites of 
coral reef fishes (e.g., Lester and Sewell, 1989; Cribb et al, 1994; Williams et al , 1996). 
The role of coral reef fish parasites in the ecology and evolution of coral reef fish commu¬ 
nities is largely unexplored. Recently however, this issue has begun to attract attention 
(Adlard and Lester, 1994). Nonetheless, our understanding of how parasites influence 
coral reef fish communities is still in its infancy. 

As the coral reefs of French Polynesia have been intensively investigated (e.g., 
Dufour and Galzin, 1993; Gal zin et ai t 1994; Planes et al 1996; Arias-Gonzalez et al * 
1997), it would seem to be a good place in which lo attempt to integrate the roie of para¬ 
sites with our current understanding of the functioning of the coral reef ecosystem. Here, 
we present the results of a survey of the macroparasites of coral reef fishes in French 
Polynesia. We show that a substantial proportion of the fish population is infected by 
macro parasites. Our goal here is to stimulate interest among coral reef fish researchers. 
We therefore discuss how parasites may affect coral reef fish communities. We also iden¬ 
tify possible model host-para site systems for future investigation. 


MATERIALS AND METHODS 

Fish were collected by spear fishing and dissected while fresh. The gastro¬ 
intestinal tract, other internal organs, and gills were examined for parasites under dissect¬ 
ing microscopes. Fixatives used were as follows: Hot 70% ethanol for nematodes, hot 
Bourn's fluid for digeneans, alcohoUformalin-acetic acid (AFA) for cestodes, and 70% 
ethanol for copepods and monogeneuns. All parasites were preserved in 70% ethanol, 5% 
glycerin, and 1% phenol. Specimens were mounted and identified using standard proce¬ 
dures for the appropriate group. However, most monogencans and copepods remain uni¬ 
dentified. 

The program Chao2 estimator in the program EstiMateS (R,K. Colwell, unpubh) 
was used to estimate the total number of digenean families (see Colwell and Coddmgton, 
1994; Waither and Morand, 1998) present in French Polynesian coral reef fishes based on 
our data and in Australian coral reef fishes based on unpubl, data from T.H. Cribb. This 
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removes the confounding effect of differences in sampling effort in each region, permit¬ 
ting statistical comparisons. 


RESULTS 

In May, 1995, we collected 189 fishes representing 72 species from 26 families 
from Moorea (Society Islands) and 74 fishes representing 40 species from 19 families 
from Rangiroa (Tuamotu Islands). We present the data as a host-parasite checklist for each 
island in the tables below (Tables L II), Parasite species diversity is undoubtedly greater 
than given in the tables; he., as most parasites remain unidentified, some groupings may 
represent multiple species. We do not report the presence of larval parasites, except to 
note that encysted anisakid larvae and larval cestodes, Scolex polymorphus* were com¬ 
mon in non-herbivorous coral reef fishes and uncommon in herbivorous fishes. Patterns 
in the parasites of Cephatopholis argus\ Dascyltus antamts , and Stegastes nigricans from 
Moorea are reported separately (Lo el al, 1998; Lo el a/., 1999): camallanid nematodes of 
French Polynesian coral reef fishes are reviewed by Rigby (1999), Both studies include 
data not presented here. 

Adult parasites were not found in the following fishes from Moorea: Dendrochints 
biocellatus (1 examined), Pterois radiata (2), Scorpaenodes guamensis (2) (Scorpaenidae), 
Scomberoides lysan (!) (Carangidae), Chaetodon trifasciatus (8), Forcipiger flavissimus 
(1) (Chaetodontidae), Centropyge bispinosus (1) (Pomacanthidae), Chromis atripector- 
aiis (1), C, margaritifer (1) (Pomacentridae), Epibuhts insidiator (3), Halichoeres horm- 
ianus (l) s Pseudocheilinus octoiaenia (1) (Labridae), Aspidontis laentattts (I) (Blennii- 
dae), Canlhigaster janihinoptera (1), and C. solandri (1) (Tetraodontidae). Adult parasites 
were not found in the following fishes from Rangiroa: Aulostomus chinensis (1) (Au- 
lostomidae), Paracirrhiles forsteri (1) (Cirrbitidae), Epibtdus insidiator (1) (Labridae), and 
Vaiencienna strigatus (1) (Gobiidae). 

Juvenile cestodes (Scolex polymorphus ) were common in coral reef fishes. Adult 
cestodes, however, were restricted to the Bothriocephalidae. which we found infrequently 
in soldierfishes (Holocentridae), and the cestodes of sharks (Tables I, II). The Acan- 
thocephala were also conspicuously absent. Similarly, on the Great Barrier Reef, adult 
cestodes are nearly absent and acanthocephalans are uncommon (Cribb et al ., 1994). 
Isopods, while rare on our checklists, are ectoparasites that do not generally occur in the 
pans of the fishes that we examined. Thus* their occurrence may be underestimated. 

Among gill parasites, both monogeneans and copepods were common (infecting 
36% and 15% of fishes examined, respectively). The monogeneans were dominated by a 
single family, Ancyrocephalidae. Exploration of patterns within both the monogeneans 
and copepods must await identification of the specimens, though these undoubtedly repre¬ 
sent many species. 

The Digenea were the most common adult gastro-imestinal parasites. They were 
represented by 15 families occurring in a wide range of hosts (Tables 1, II). The estimated 
total number of digenean families present in the coral reef fishes of French Polynesia is 
16.5 ± 1,94 (s.e.) families. Further sampling in French Polynesia may thus be expected 
to reveal the presence of another 3-4 families of digeneans. In contrast, the estimated 
number of digenean families present in coral reef fishes on the Great Barrier 
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Table I - Host-parasite checklist for the coral reef fishes of Moorea, Society Islands, French Polynesia. 
Parasite groups arc as follows: gill parasites, Co - Copepoda, I = Isopoda and M - Monogenea: gastro¬ 
intestinal parasites, C = Cestoda, D - Digenea and N - Nematoda, Intensity ranges with a l V desig¬ 
nate approximations or note the presence of a parasite. Relatively abundant fish species are shown in 
bold. 


Fish family 

Genus, species 

N 

Infected 

Parasite 

group 

Genera, species 

Intensity 

range 

Carcharhinidae 

Negaprion sp. 

1 

1 

C 

Phyihbothrium sp. 

3 




1 


Crttssoborhrium sp. 

3 




1 


Dicranobothrium sp. 

1 




J 


Dasyrhynchus sp. 

1 

Muraenidae 

Gymnothorax undulatus 

1 

1 

D 

Hemiurid 

3 




J 


BucephaJid 

IS 

Synodontidae 

Saurida gracilis 

2 

I 

M 

Ancyrocephalid 

1 i 




1 

D 

Hemiurid 

1 




I 

N 

Spirocamattanus motwtaxis 

4 

Holocentridae 

Myripristis bemdti 

4 

l 

C 

Bothriocephalid 

j ' 


M, vtetecea 

t 

l 

Co 


i 


Neomphm operculam 

t 

l 

Co 


3 




1 

M 

Ancyrocephalid 

4 




l 

N 

Spirocamaitanas mo no tax is 

0 


Sargocentron diadema 

11 

1 

Co 


100+ 




l 

M 

Ancyrocephalid 

i ! 




6 

D 

Helicoirtetm sp. 

2-15 


S, microstoma 

It 

2 

D 

Heltcometra sp. 

2-6 


S. spiniferum 

3 

1 

M 

Ancyrocephalid 

3 




1 

D 

Hemiund 

3 




1 


HeUcometm sp. 

9 


5. tie re 

3 

2 

M 

Ancyrocephalid , 

6-7 

Fistula riidae 

Fistula ria conimersonii 

1 

I 

Co 


30+ 




1 

D 

BucephaJid 

3 




I 


Allotepidapedtm petimba 

2 | 




l 


Neoaitoiepidapedon kawaiiense 

1 j 

Seorpaenidac 

Scorpaenopsts diabotus 

t 

l 

M 

Ancyrocephalid 

3 

Serranidae 

Epirtepheius fas da tus 

l 

l 

Co 


3 




l | 

M 

Ancyrocephalid 

80+ 




l 


Capsalid 

1 




I 

D 

Bi vesicate sp. 

17 ; 


£. merm 

l 

1 

Co 

Cyclopoid 





1 

D 

Letifhociuriuni sp. 

1 




1 

N 

Phitemetra sp, 

l 

Cirrhitidae 

Paracirrfutes hemistiats 

1 

1 

M 

Ancyrocephalid 

I0Q+ 




1 

D 

Bivesicuta sp. 

l 

Apogonidae 

Apogott fuscttx 

2 

1 

N 

SpirocamaUartus sp, larva 

1 


A . kalooptems 

1 

1 

N 

Spirocamattanus sp, larva 

1 

Polynemidae 

Poiydactylus ptebius 

1 

1 

D 

Bucephalid 

80 




1 

N 

Spirocamattanus sp. larva 

1 
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Table l - Continued. 


Fish family 

Genus, species 

N 

Infected 

Parasite 

group 

Genera, species 

Intensity 

range 

Carangidae 

Caratix melampygus 

2 

2 

M 

Polyaptsthocotylid 

5-12 




l 


Monopisthocorylid 

4 




1 

D 

Bucephalid 

25 


Gnathanodon speebsus 

l 

I 

Co 

CaJigid 

7 




1 

M 

Polyopisthocotylid 

27 




1 


Monopisthocotylid 

1 




l 

D 

Stephanostonutm sp. 

l 




l 


Bucephalid 

31 

Lutjanidae 

Lutjatuts fulvus 

2 

l 

Co 

Caligid 

l 




2 

M 

Ancyrocephalid 

15+ 




i 

D 

Hamocreadium mutabtle 

1 


Lutjanus gibbus 

2 

1 

Co 

Caligid 

3 




2 

D 

Homocreudim ttmfahile 

2-6 




1 

N 

Citatllanus bottrdiut 

1 

Lcthrinidae 

Gtmhodemx aureoltneaftts 

3 

3 

M 

Ancyrocephalid 

5-37 




3 

N 

Spirocamallan its morsotaxts 

3-10 


Mon at ax is grandoetdis 

3 

1 

Co 


1 




2 

M 

Ancyrocephalid 

+ 




I 

D 

Propxamdenoides sp. 

2 




2 

N 

Sp iro comallan t ts m on o tax is 

3-7 

Mullidae 

Mulloides ftavolineatus 

5 

4 

M 

Ancyrocephalid 

1-14 




3 

N 

SpirflCiwtaliarnts istiblenni 

2-6 




2 


Spioirid 

6-6 


Pom pen? us barberinus 

2 

2 

M 

Ancyrocephalid 

+ 


P. ciit ulus 

1 

l 

M 

Ancyrocephalid 

+ 


P, eyebsromus 

l 

l 

Co 


3 





M 

Ancyrocephalid 

+ 





D 

Hemiurid 

6 

Chactodontidae 

Cboetodon ouriga 

4 

4 

M 

Ancyrocephalid 

4-100+ 


C. hertnetti 

1 

1 

Co 


4 


C. citrinethts 

1 

1 

M 

Ancyrocephalid 

I 


C. orntirissimus 

1 

l 

M 

Ancyrocephalid 

26 


C. u be ten sis 

1 i 

l 

M 

Ancyrocephalid 

12 




l 

D 

Neohypocreadium dorsopontm 

42 

Pomacanthidae 

Cenrmpyge ftavissimus 

17 1 

2 

D 

Ledihasterid 

1-2 




4 

D 

Monorchiid 

1-23 i 

Pomace ntridae 

A budefduf sexfasciatits 

2 

1 

M 

Ancyrocephalid 

2 


Amphtprion chnsopients 

l 

i 

Co 

Cyclopoid 

1 




1 

N 

Spirocamattamis sp. 

1 

Labrldae 

Cheiimus chbrmtnts 

4 

3 

N 

Spirocaniadan its monotaxis 

1-3 


Sfethojuiis bandanensis 

1 

l 

D 

Lecithasterid 

l 


Thalassomu hardwicke 

4 

l 

D 

Lecithasterid 

11 




l 

N 

Comoilanus sp. larvae 

2 




l 


Spirocarnaltanus sp, larvae 

1 




2 


Spirocamallanus mono tax is 

1-4 
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Table I.-Continued 2. 


Fish ta roily 

Genus, species 

N 

Infected 

Parasite 

group 

Genera, species 

Intensity 

range 

Pinguipedidae 

Parapercis mUepuncTata 

1 

1 

N 

Spirocamattanus mono taxis 

3 

Acanthuridae 

Acanrhurus guttatus 

1 

1 

M 

Ancyrocephalid 

27 




i 

N 

Spirocamattanus colei 

2 


A. lineatus 

2 

2 

M 

Artcyrocephalid 

9-20 




1 

N 

Spirocamattanus colei 

3 


A, nigrpfuscus 

1 

1 

Co 


8 


A. otivaceus 

I 

1 

M 

Ancynocephalid 

12 




I 

N 

Spirocamallmus ckaimha 

2 


Qenochaeius striants 

7 

3 

M 

Ancyrocephalid 

4-15 




4 

N 

Spirocamattanus chaimha 

1-3 


Naso liruratus 

2 

I 

D 

Preptews sp. 

4 


Zebrasoma scopas 

IS 

IS 

M 

Ancyrocephalid 

1-50+ 




2 


Dactylogyrid 

30+ 




9 

D 

Gyliauchenid 

1-5 




8 


Preptetos sp 

1-38 




7 


Angiodictyid 

1-31 




2 

N 

SpirocamaUanus isribUmi 

1-2 




I 


Spirocamattanus colei 

I 

Bothidae 

Bothus martens 

1 

I 

D 

Hemiurid 

5 




I 

N 

Spirocamattanus istiblenni 

5 

Baiistidae 

Balistapus ttndulams 

3 

1 

Co 


3 




1 

D 

Helicometra sp. 

l 




3 

N 

Cue tt Harms boar dint 

2-8 


Rtunecanlhus reciangulus 

1 

1 

D 

Macvicaria sp. 

9 


Sufflamen bursa 

10 

1 

D 

Sphin cle ros tom a sp. 

1 




I 


Hypocreaditmt sp. 

1 




3 


Mac vicuna sp. 

1-10 




t 

N 

Ascarophid 

1 




3 


Cucitlianus sp* 

1 ; 

Gstraciidae 

Ostracion mekagris 

L 

I 

D 

Diploproctodaeum sp. 

2 

Diodontidae 

Diodon hystrix 

2 

2 

Co 


4-11 | 




2 

D 

Macutifer sp. 

M 




I 


Opistholebes sp. 

2 


Reef is 23.5 ±1.12 families (based on a random sample of 295 fishes from T.H. Cribb's 
unpubl. data). Therefore, there is a lower diversity of digenean families in French Polyne¬ 
sian coral reef fishes than in coral reef fishes on the Great Barrier Reef (Mest, 
f - 7*8651, pcQ.GOl). Similarly, Rigby etal. (1997) reported that parasite species 
richness in the coral reef fish Epinephetus merra is lower in French Polynesia than on the 
Great Barrier Reef Digeneans occurred in French Polynesia at the relatively low preva¬ 
lence of 35% (disregarding age, length, habitat, and phylogenetic effects) in contrast to 
70% on the Great Barrier Reef (Cribb et al , 1994). 
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Adult nematodes were fairly common in French Polynesia (infecting 24% of fishes 
examined). The Carnallanidae and Cueullantdae were the most common families (e.g., 
Morand and Rigby, 1998; Rigby, 1999). In a comparable survey of fishes from the Great 
Barrier Reef (Lester el ai, 1989), these groups did not occur as frequently. 

The host-para site systems which should prove to be the most amenable for field 
studies on the effects of parasites on their hosts are those in which the host is both com¬ 
mon and regularly parasitized. This is largely a logistic concern; other systems may 
prove equally valuable for specific questions; e.g., a rare but highly virulent parasite may 
be equally rewarding to study. Relatively abundant fishes that appear to have a large para- 
site community in our limited samples are boxed in tables I and II. 

The overall pattern that we found in French Polynesian parasites was that adult in¬ 
testinal helminths were less common and less diverse when compared to other coral reef 
systems, as best illustrated in the comparison on the Digenea given above. The lower 
prevalence in French Polynesia than on the Great Barrier reef may be related to the great 
distance between small island populations. That is, the size and density of habitat patches 
are generally positively correlated with species richness and patch occupancy (Hanski, 
1995; Rosenzweig, 1995), Thus, when host populations are small and separated, parasite 
species richness and prevalence may be low. 


DISCUSSION 

This study attempted to obtain a broad picture of which parasites were present i n 
the coral reef fishes of French Polynesia and in what frequency they occurred. We found 
that fishes had a wide array of parasites (Tables I, II). Some common fishes were regularly 
parasitized, making them good candidates for future studies on the effects of parasites on 
their hosts (in bold in Tables I, II). Among the fishes examined, 69% were infected by 
parasites; 50% were infected by gastrointestinal parasites and 47% by gill parasites. 
However, our study only surveyed the easily found macroparasites from 3 phyla. When 
microparasites and skin parasites are included, the parasites of fishes represent 9 phyla 
(not including bacteria or viruses) (Woo, 1995). Thus, with the high prevalence of 
macroparasites and the ubiquity of microparasites {especially bacteria), it is unlikely that 
many fishes escape parasitism at some point in their lives in French Polynesia. The 
effects of parasites on coral reef fishes remain largely unstudied. In what follows, we will 
briefly review the potential effects of parasites upon their hosts and relate those effects to 
coral reef fishes. We hope that this will stimulate coral reef fish researchers to consider 
the possible role of parasites in their study systems. 

Many coral reef fishes have pelagic larval stages (Lets, 1991), which may be 
parasitized (Rigby and Du four, 1996). While the effects of parasites on coral reef fish 
larvae have not been studied, parasites of other larval fishes may cause mortality, reduced 
growth, stamina, stress tolerance, energy reserves, and feeding ability (Williams and 
Jones, 1994). Models of coral reef fish communities have often stressed the importance 
of fish larvae in structuring adult fish communities (c.g„ Sale, 1980; Victor, 1986; Do¬ 
herty and Fowler, 1994) but do not consider the potential influence of parasites. Yet, the 
above effects may reduce the number of larvae recruiting to the reef by direct mortality, 
increased vulnerability to predation, or decreasing dispersal range. Additionally, the 
potentially lower condition of parasitized larvae recruiting to the reef may lead to a lower 
ability to persist on the reef with a subsequent impact on the adult fish community. 


Table IL - Host-parasite checklist for the coral reef fishes of Rangiroa, Tuamotu Islands, French 
Polynesia. Parasite groups are as follows: gill parasites, Co = Copepoda, 1 = Isopoda and 
M = Monogenea; gastrointestinal parasites, C = Cestoda, D = Digenea and N = Nematoda. Intensity 
ranges with a l V designate approximations or note the presence of a parasite. Relatively abundant fish 
species are shown in bold. 


Fish family 

Genus, species 

N 

Infected 

Parasite 

group 

Genera, species 

Intensity 

range 

Carcharhinidae 

Negap non sp. 

1 

t 

C 

Fhomobotkrium sp. 

3 




t 


Dicranobothrium sp. 

? 

Muraenidae 

Gvmnatkorax javanicus 

1 

l 

Co 

Orhitacolax sp. 

11 




l 

D 

Hemiurid 

20 




1 


Heiicomeira sp. 

I 




1 


Bucqphalid 

14 




1 

N 

Cucullanus faliexae 

28 

Holocentridae 

Myriprisiis kuntee 

4 

3 

Co 


1-22 




1 

C 

Bothriocephalid 

t 




l 

D 

Hemiurid 

t 




l 

N 

Cucullanus bourdini 

l 


M. viotacca 

I 

1 

Co 


6 


Sargocentwn spiniferum 

3 

1 

Co 


12 




2 

D 

Hemiurid 

3-5 




2 

N 

Ascarophid 

1-30 

Fistulariidae 

Fistuktria commersonii 

1 

1 

D 

Neoalfolepidapedan hawttiiense 

12 




1 


Hemiurid 

1 




1 


Atbtepidapedon petimixt 

30 

Serranidae 

Cepbalopholis 1 texnmcuJam 

1 

1 

Co 


3 


C. urotlehts 

X 

1 

Co 


6 


Epinephehts tauvina 

t 

) 

M 

Ancyrocephalid 

39 




1 

D 

Hemiurid 

1 


Variola louti 

2 

2 

Co 

Htilschekiii sp. 

2-6 




2 

M 

Ancyrocephalid 

1-3 

Priacanthidae 

Priacunthus cmtntatus 

1 

1 

M 

Ancyrocephalid 

2 

Lutjanidae 

LuljanuS bohar 

1 

t 

Co 

Haischekia sp. 

6 




t 

M 

Ancyrocephalid 

1 




1 

D 

Cryptogonimid 

IS 




l 


Hemiurid 

1 




l 


Hamaereadium mutabiie 

4 


Lutjanus gibbus 

4 

3 

Co 


1-7 




4 

M 

Ancyrocephalid 

| 6-50+ 




2 

D 

Hemiurid 

1-1 




1 


Heiicomeira sp. 

18 




1 

N 

Spiru rid 

4 




1 


Cucullanus bourdini 

5 




1 


Spirocatmiilanus sp. 

1 

Lethrimdae 

Lei hr in us olivaceus 

4 

4 

M 

Ancyrocephalid I 

I-lOOt 




l 

D 

Hemiurid 

\ 


Lethrinus olivaceus 


1 

N 

Spirocamattanus monolaxts 

l 


L. alkinsoni 

t 

1 

Co 

Leman thropid 

i 


Monotaxis grandoculis 

2 

1 

M 

Ancyrocephalid 

33 




2 

N 

Spirocamattanus monotaxis 

3-9 
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Table II. - Continued. 


Fish family 

Genus, species 

N 

Infected 

Parasite 

group 

Genera, species 

Intensity 

range 

Mutlidae 

Upent us vitmtus 

2 

1 

Co 

Sagunt $p, 

t 




2 

D 

Hemiurid 

1-15 

Chaetodoniidae 

Chaerodon lunula 

2 

2 

M 

Ancyrocephalid 

42-50+ 


C. ornatissimus 

1 

1 

M 

Ancyrocephalid 

50+ 


Heniochus monoceros 

2 

2 

Co 

Harsckekia sp 

10-20 




1 

N 

Spirocamallatjus sp. 

6 

Labridac 

Cheilinus undulatus 

1 

1 

i 

Co 

T 

Hatschekta napoteoni 

100+ 

i 




i 

\ 

1 

M 

Capsalid 

l 

50+ 




\ 

N 

Camalianus sp* 

1 

Sea rid ae 

Scams sordidus 

2 

1 

M 

Ancyrocephalid 

n 

Blennidae 

Exallis brevis 

l 

1 

Co 

Teaniachantid 

9 ! 

Zanclidae 

Zanclus comufus 

l 

1 

M 

Ancyrocephalid 

20+ i 

Acanthuridae 

Acanthurus achides 

2 

1 

Co 


i 




i 

M 

Ancyrocephalid 

20 




2 

D 

Angiodictyid 

32-57 




2 

N 

Spirocamallanus colei 

2-4 j 


A t glaucopareius 

l 

l 

D 

Gyliaucbenid 

17 j 


A. iriosregus 

3 

2 

M 

Ancyrocephalid 

15-44 




l 

N 

Spirocamallanus colei 

1 


Naso hexacanthus 

1 

l 

M 

Ancyrocephalid 

3 




1 

D 

Prosogonotrema sp. 

3 


Zebrasoma rostralum 

3 

3 

M 

Ancyrocephalid 

2-10 




i 

D 

Gyliaucbenid 

1 


Z scopas 

6 

6 

M 

Ancyrocephalid 

4-13 




2 

D 

Schickhobalotrema sp. 

2-B 


Z ve life rum 

4 

4 

M 

Ancyrocephalid 

50-100+ 




L 

D 

Preptetos sp. 

3 

Balistidae 

Balistapus undulatus 

2 

] 

Co 

Hatschekta sp. 

2 i 




1 

N 

Cucullanus bourdini 

3 


Melichthys niger 

2 

2 

D 

Ltpocreadium sp. 

5-5 




l 


Hemiurid 

J 




2 

N 

Spire rid 

2-7 


Suffkmten bursa 

2 

l 

N 

Cucullanus sp. 

1 




l 


Spirocamallanus sp. 

1 


The effects of parasites on adult coral reef fishes have so far been addressed in only 
one study* Adlard and Lester (1994) showed that when the coral reef fish Chromis nitida 
was infected with isopods* its growth, fecundity, and survival were lower than in unin¬ 
fected fishes* The effects of the parasites that we found in the fishes of French Polynesian 
coral reef fishes (Tables I, II), though unstudied, should be similar to those of related 
parasites of fishes. Related parasites have many potential effects on fishes, including 
mortality, slowed growth, reduced energy reserves, swimming ability, weight, and repro- 
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duction (Williams et aL, 1994; Woo, 1995), Some microparasites may also suppress the 
host's immune system (Woo, 1995), The potential adverse effects of parasites on their 
individual hosts may translate to demographic or population level effects. For example, 
in simple systems, parasites may destabilise their host populations (Anderson and May, 
1978: Hudson er aL, 1992). Parasites may also influence the outcome of interspecific 
interactions; e.g., highly parasitized species (or individuals) may lose out to those that 
are unparasitized or better able to cope with parasitism (Hudson and Greenmun, 1998). 
Also, parasitized individuals may be more vulnerable to predation (Anderson, 1979). 

The potential for coevolution or local adaptation in parasite-coral reef fish sys¬ 
tems would seem low even though parasitism is common as 1) multiple species infections 
are common and 2) gene flow of both the host and the parasite may be high. Multiple 
species infections should increase the range of selective pressures to which the host may 
respond, potentially reducing the response to any one parasite; i.e., “diffuse coevolution" 
(Thompson, 1994). Both coral reef fishes and their parasites have pelagic larval stages 
(though this is not necessarily true for all parasites or fishes) (Leis, 1991: Marcogliese, 
1995). Thus, both may have similar migration rates. When migration rates are similar and 
virulence is low, coevolution and local adaptation are unlikely (Gandon et aL , 1996: 
Lively, 1999). Yet, because some parasites may have high virulences, coevolution or 
local adaptation may still occur. Host species that have adapted to their parasites may 
have altered life histories. The most commonly reported response is alteration of the age 
at maturity (e,g<, Boots and Begon, 1993; Lafferty, 1993; Langand et aL , 1998), In coral 
reef fishes, life history adaptations to parasites may be expressed as a change in larval 
duration, growth following recruitment, or body size. Body size may be most influenced 
by parasites that are positively correlated with host body size, as are some of the para¬ 
sites that we found in French Polynesian fishes (Lo et aL , 1998). 

Though the effects of the specific parasites we found in French Polynesian coral 
reef fishes have yet to be investigated, similar parasites of fishes express some degree of 
virulence (Williams et aL, 1994; Woo, 1995). Here, a sizable proportion of coral reef 
fishes were infected by macroparasites. We suggest that such widespread parasites may 
affect coral reef fish life histories, population and larval dynamics, and community struc¬ 
ture. These effects may be the direct result of parasite pathology, the indirect result of 
parasite influence on interspecific interactions, or even the result of local adaptation or 
coevolution in fish host species. Undoubtedly, parasites have shaped coral reef ecosys¬ 
tems, but how and to what extent are questions that we hope will promote much new 
stimulating research. 
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